cAMP-mediated modulation of signal transduction of epidermal growth factor (EGF) receptor systems in human epidermoid carcinoma A431 cells. Depression of EGF-dependent diacylglycerol production and EGF receptor phosphorylation.
While a cAMP-dependent protein kinase (protein kinase A) has been suggested to phosphorylate epidermal growth factor (EGF) receptor in vitro, both intrinsic and EGF- or potent phorbol tumor promoter-induced phosphorylation of EGF receptor were found to be depressed in human epidermoid carcinoma A431 cells by prior incubation of the cells with various protein kinase A activators (e.g. cholera toxin, forskolin, cAMP analogues, or a combination of prostaglandin E1 and 3-isobutyl-1-methylxanthine). Protein kinase A activators did not change significantly either the number of EGF receptors or their affinity for EGF. The tryptic phosphopeptide map of EGF receptors from cells treated with cholera toxin alone or cholera toxin followed by EGF revealed unique peptides whose serine phosphorylation was preferentially depressed. However, the catalytic subunit of protein kinase A phosphorylated no threonine and little serine in the EGF receptors in the plasma membranes of isolated A431 cells in vitro, while serine residues in an unidentified 170-kDa membrane protein(s) other than EGF receptor were heavily phosphorylated. Pretreatment of the cells with forskolin blocked 1,2-diacylglycerol induction by EGF; growth inhibition by nanomolar levels of EGF could be partially restored by the presence of forskolin. These results indicate that an increase in intracellular cAMP modulates the EGF receptor signal transduction system by reducing EGF-induced production of diacylglycerol without direct phosphorylation of EGF receptors by protein kinase A in A431 cells.